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1 
Thlapplicatior is a ;dlisimo f::aPïlict4or.Se . 
rialo.:.801;297,filed Otober-16;. 19:0w tent 
No;:2,51927; iuédebruary, 195L 
 ' his: lvention rlates o.'newnd.useul=':h-ot 
moldable "(hOtfomable) ::compogiions : and :'t0. 
produc: com:psig the=molded : (aped) :com 
sltins. More :pacularl:y ,the ineiOa -s 
concerned-.th' such:cmpoions.: 
hea'curable melanefomIdehde :Tençd 
ahm°plastiC: oder=:heèb:::molded Prod - 10 
ucts;.:h$ pmvedpopertles; e.=g., 
ughness: combined : Wih/,adèuae:.tmpact a 
flral :streng.th :chgracisics::and go5d: elec- 
trical:.properties, ae:btaed. : Thè.invonïs 
 ècted ïeclfically : .hotmoldble, :suban- 15 
y:-homogeneous: compositio comDrtsing.:(1) 
a'etcable mlamineformaldyde:resin:a 
2)=a themopltig:poduct of.po]ymerizatih«of 
a-p0ïerizabie mass::cDHsing:at, east bat 
25' «::by :eght /ee0f::of acrylotile; or: 
ance ;:ee-coDotymer:.o f:by-ght,tïr 2599 
ofrylo e ;andï f-om :75  £o.: 1 %: of ' 
ml-subitut -:aromatic hyocarbon :(e. 
se i'lorotYren :2sooçt ::eè, 
eoE),and £h 1. -To":at: themdvautges-:of 
etion: tt_ isessenàl= t=he:aforemen 
ent. :the:compo in:.ce par£icr,pro 
porons, :more =rully in:he .-ratio ::of, 
weigh::fmm about 45 :."aboU. 95 .ar:: of the 
former ..frbm about- 55= o about: 5 parts :ot:the 
latter. The:ower/.proporo. 
product preferably are empledmhen" such-.Drod- 
ucts :comprise: an :acrylotfle copotymer_conta: 
ingthe- higher percentages-of-combined aclo 
nifle. 
=e :clas 0f -he:present.application:-are . 
ected  those modifiedmelamine-formaldehyde 
positiens whetein-e-thermopltic.:aoeyto- 
e:-plerizati..product is. a-theopltic 
coler.o copotymerizabie een.lnelud, 
g -acylile and - : menovinylsubstituted 
aromagc:.hydcarben,,.:e,g., :isopropenyl,. tol-uene, 
the acrylotrfle cetituing :at 4east:aut. 25  
by-oeegh.of e.pt al.eopoterizabte.ingredien.ts 
used in formg-.e,-thermoplic:copolymer, 
,Molding (moldable) ..comsitions .contaigça 
heat,cabie.  heat-conveble)., melamineform- 
aehde, resimwereown prior to.ur invenon, 
the. m01ded  pr0dacts- beig:charaerized ç ,= for 
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.PRODUITS 
"1917, SerilN0:780;297. Divided and th 
--8:lims. (CL .'609) 
exmplç,: Oatag.-»eSistance..o:hea ad-ac- 

i.!g :.and :by «..their. :Io' ..vater-absorption °values. 
Such.coralositions. and:products are described..fo 
insnce;in.ïeret 
04 »ï-t: is.saggeSd -n:his:.Dtet thàt  ar.ious 
modi.fierS m be.-i:crporged to .the compdsi-: 
ie,: amog ..ich «a-re  mcnned .: compos 
oeble o rCcingwç¤Âddes  form ress, 
speciClty  hene  , ,thiourea, cyànmie, 
an, . :interceed ,, a :,.par:tial.. xëacti0n 
condensatio.prooEucs 
ticizeandarëpëing genmayfbë added 
It also was:,sugestëd«:ir:to.or .inVëno 
hat monomeri, aclënitie:,-bé émploYëd s- a 
0 mod:ier:of eaoEion-rductsëfAnCieh.com« 
psig:,a,pefo rm ed «polmêhll mélmié:ad 
a:halogenat ace£amide 
f.gçdiea 
 cem-àigend :tile,-lOën aï 
or halogat.enes. Hëwèver, 
themopltic -colymê tài:g af le 
35 about25% by 
f0mdèhFde- em..a; bo:çêCoEbëd-n.e 
second aç 
at.heopii pod,uc oLlyeiZaï5,6f 
the.-nd descri., the:seo»,pragaph..i 
 $s,speccatin can-be,icorporad..-intolêd 
4 or lled compositio.c«msing:.a,.htcuk 
able (theosetting) melame - formaldehyde 
rin  yield substanty, homogeneous molng 
(moldabte) ,.,oem.sitig .,which .oen be molded 
(ap} «under:ht :produce«mèMëd. articles. 



modifled melamine-formaldehyde composition, 
while ai the same rime maintaining the good elec- 
trical and other useful properties characteristic 
of the melamine - formaldehyde resta. The 
acrylonitrfle copolymer should be employed in a 
ratio, by weight, corresponding to not less than 
approximately 5 parts thereof for each 95 parts 
of the heat-curable melamine-.for.malde.hyde 
resta in order to ëffect a.material imprvement in. 
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ai elevated temperatures, and hence during hot 
blending of the acrylonitrfle polymerizatlon prod- 
uct with the melamine-îormaldehyde resin the 
îormer, which may be representeà by RCN 
5 where P represents the polaner residue, may 
undergo further polymerization through the 
nitrfle groups fo yield a polymer represented by 
. " ., I{ :: ' :ï " ' :. 

the toughness of the molded product. On the l0 
other hand, the acrylonitrfie polnerization.. . 
product should hot be used in a ratio, by weigh, / Whlch is more compatible or more easfly dis- 
exceeding approximately 55 parts -thereof fo't.,  persed in the heat-curable melamine resin than 

each 45 parts of the heat-curable melamtae- 
formaldehyde resin, since otherwise the compo- 
sition is lacking in the desired molding and cur- 
ing characteristics, and the physical and .elec- 
trical properties o£ the molded product are mate- 
rially impaired as compared with a product simi- 
larly ruade frorn an unmodifie d me!amine-form- 20 
aldehyde molding composition., . 
Good resuits are obtataed with ot-moldable 
compositions which are substantially homoge-. 
neous blends oï tagredients comprising (1) a 
heat-curable melamtae-formaldehyde resin and 25 
(2) a thermoplastic prodùct of polrmerization 
of a polymerizable mass containing hot less than 
about 50 % by weight thereof of acrylonitrile, the 
tagredientsof (1) .and: (2) being present in such 
compositions in the ratio-of, by weight, from 50 30 
to $5 parts of th former t0 from 50 to 15 parts 
of the latter. The thermoplástic polymerization 
product in out new compositions imParts tough  
ness fo the moldèd comp0sitioff containtag .the 
melamine-formaldehyde resin which bas .been 
heat-blended with .the.polnerization product 
and ultimatelycured in its presence during mold- 
ing. During heat-blending of the. melamine- 
formaldehyde resin and the polymerization 
product, or during molding of the resulting moldz 
able composition, or durtag both such steps, it 
is possible that co-reaCtion  betweën he afore- 
mentioned tagredients may take place. 
It was quite suïprising a-nd unexpected that 
copolymers of acrylonitrfle 0f thë'kind described 45 
in the second paragraph of this specification 
could be compounded, as 'by dry blending-, fol- 
lowed by hot milling, with a heat-curable 
rnelamine-formaldeheyde resin in the presence or 
absence of fillers and other conventional coin- 50 
Ponents of molding compositions since such 
polnerization products, especiatly/those hav- 
ing a high content of combined acrylonitrileand 
a high molecular weight, are generaHy cónsidered 
tobe intractable materials that can be softened 55 
only at very high temperatures and pressures. 
-rthermore, such polymerization products, 
specfically .those containing a least about 65% 
by weight thereof .ofacrylonitrfle, are soluble in 
0nlY a re!atively few soIvents. Hënce it would 60 
not be expected and could hot b.e predicted 
that .Substantially  homogeneous compositions 
Could  be obtained by hot b]ènding a poIneriza- 
tion oroduct of the kinl with which out inven- 
tion ïs concerned and a heat-curablemlamine- 65 
ïormaldehyde resta. If is-believed that these 
results are obtained because of the affinity be- 
tween the-nitrile (--CN) groups in -the acrylo- 
nitrile polrmerization product and the triazine 
nucleus, which contains 70 
groups, of the melamine-formaldehycle resta. 
 It isknown that the CN groups ïn an acrylo- 
nitrile polner undergo polyïnerization reactions 

the starting/Polymerization product. 
I2 carrying out invention into effect the ther- 
moptastic copolymer of acrylonitrile is prepared 
in accordanc.e with methods now well known to 
those, skilled in the art. In the preparation of 
£he copolners a mixture of monomers com- 
prising, by weight, at least about 25 % and pref- 
erably hot less than 40 or 50% of acrylonitrile is 
.emptoyéd. 
Illustrative examp!es of monomers which may 
be copolymerized with acrylonitrile in propor- 
tions such as have been mentioned above to 
form a copolymer, more particularly a thermo- 
plastic copolyrner, are compaunds containing a 
stagle CHe-C< grouping, for instance the vtayl 
esters and especially the vtayl esters of saturated 
aliphatic monocarboxylic acids, e. g., vtayl ace- 
tate,vinyl propionate, vinyl butyrate, etc.; vtayl- 
substituted (monovinyl-substituted). al'omatic 
compounds, for instance styrene and the various 
nuclearly subsfituted styrenes (e.-g., the various 
mono- and dhnethyl stenes, the chloro, fluoro 
and other halogeno styrenes, the cyano styrenes, 
etc.),«-,p-dimethyl styrene (isopropenyl toluene) 
and other -substituted, nuclearly substituted 
styrenes, vinyl naphthalenes, vinyl pyridines, 
vinyl fiuorenes, vinyl dibenzofurans, etc.; allyl, 
methallyl and other unsaturated monohydric 
a!cohol.esters of monobasic acids, e. g., allyl and 
methal]yl acetates, laurates, cyanides,, etc., 
methacrylonitrile, ethacrylonitrfle and other hy- 
drocarbon-substituted acrylonitriles; and numer- 
ous other vinyl, acrylic and other compounds 
contatatag a single CH=C< .grouping-which 
are copolymerizable with acry!onitrile to yield 
thermoplastic copolymers. Alkyl esters of alpha, 
beta-unsaturated polycarboxylic acids also may 
be copolymerized with acrylonitrile to yield 
copolymers which are suitabl.e for use in modify- 
tag a heat-curable melamtae-formaldehyde resta 
to improVe its useful properties, e. g., in.produc- 
tag a hot-moldable composition. Examples of 
such esters are the dimethyl, -ethyl, -propyl, 
-isopropyl,-butyl, etc.,, esters of maleic, fumaric, 
citraconic, mesaconic, etc., acids. 
 Any suitable method of polnerizing .the mix- 
ture of monomers includtag acrylonitrile may 
be employed. One suitable method is in an 
aqueous emulsion using a suitable polmerization 
catalyst, e. g., ammonium persuifate. Other. 
polymerization methods, however, also may be 
.èmployel, e. g., methods such as those described 
m Bauer et al. U. S. Patent No. 2,160,054. The 
po!ymerization rnay be effected in the presence 
oï a plasticizer for the polymerization product as 
disclosed and claimed in the copending applica- 
tion of Walter M. Thomas, Serial No. 80,309, 
now Patent No. 2,558,396 filed October 16, 1947. 
The copolymeric acrylonitrile may be of any suit- 
able molecular weight, but ordinarily will be 
withiri the range of 15,000 to 300,000 or higher, as 
calculäted from viscositF measurements using the 



t0tliet; 
is incorporated therewith under heat. ëV:lO o- 
portions of fllle may be vaxiedas.desired,.or,as:.: 
corïditions, may: require. Thus,.. dependifl.fdr 
instance;-upen  the pazticular.RUer, empl0yed and 
tlïe  intended use of the molded article,, the flliér 
mï¢, constitute=for example.fzom:5,,te.80oE.:ïb':. 
wéight of the--moldingccomposifi5m 
Dyes, pig-ments plas._ticizers (e. g,» 
tr:ile; glutaronit»ile,,phthalonitrile, 
ethyl ether, etc.), curing agents (e. g., phthalic 
anhydrlde, ammoniRtn"cl$ibtde, ammonium sili- 
cofluoride;;: anïmoniUm, b«rofluoride«.:- etc:,),, mold 
lUbricants (e,. «, zine: stearï:, etc«) 

is, the melamine re-aCtaht slàould constitute a 
m:Jr-, mol pr0Drtion (more: thon. 5b mol: per 
cent-) and;-the'moliying, rea-ctarï R. minor m'ol: 
prOpOrtion. (ess than: 50 mol p cet/t): of the: 
c0binbd substances: Wtich are reactable,Witli: 
the formldehyd: Tiie f0rmgldeh:ydè reRtït 
is generally:-usëd in.the f0zm of/an:. qUegus s01u- 
tion-. Pàraformaldehydé, tri0xaneor othr cbm 

I.iï» order:, that those:sk.illed: in:,:, the-, art-» bette: 
may understand hov' the inVention,-ctaimeclln,ï 
the instant application and in out parent copend: 
ing application Sezial No. ïS0,29ï may be carried 
25  intb"effë'Ct tlïè fbllbïviiïgexmple-s ae':gi#¢enb 
ws]y"of flïustrttïn âïd"not  b:?.'waoffllmittiont , 
A11/1hrS-and 1ërceïtgé8  are" lJ"Weig1: 

punds engendering: formaldeh:?tle: tuRF- be:, 
ployedinstegd of aqueous-formaldehyde. 
The polerizàtion  pr0uct ad thë« Net, 
cable melanef0maldehyde resin: wit- 
without: lers or other inedients-, commom.y 
used  the preparation of moloEng composition:: 
are compoded or blended together for stance 
by mixg in suitable mixifig equipment, e. g., 
a Bnby xer, a ribbon-type blender,, a ba 
m: etc.: f011owed by g or seetin on 
fèfential: rolls (dne of which is generlly botter 
thàn té othC), thereby fo obtain a substan- 40 
tiare- homogenus composition. Dg- the 
cbding operation, e. g., while sheeting on 
eted:dièrential rolls, the mixte is.heated to 
ff témerature which is- af let sufficiently, high 
tb"s0fèn the pomeration product» e, g., af an 45 
aêragè temperature of about 100 « fo about 
50 - C:: guet. heatg facflitates-the dpersion 
of: he acfylonitrile merization. product and 
sitneously, t5ereth sHghtly advances- the 
cre.of the heat-curable melae-formaldehyde 50 
res.  no case e the temperature and-te 
of compounding sciCt to convert the heat- 
cable melae-fomaldehyde resin to a sub-- 
stantially inusibiè state. H0wever, .as bas been 
icaêd, the emperate should be-sufficienfly 55 
 0 softe the polerizati0n product- and 
dpefsë it in he melame resin.  mflng 
poee; the clef.rance between the rois may be 
ajUste if deired, thereby t provide  fther 
contrbl: of: the temperaturWof the mix di 60 
lustrati#. xamples of ters- that may- 
oçrRted:intbthe molding CompoSition at any: 
shiblë stae of-itS:manoEacture rë. aphcellU  
10:-Wod flour, àlndt:sheH fl0ur, asbestos:in 65 
the fom-: of g.. P0wder or sort ort0ng flbers; 
flely- divided sfliCn cRrbide, cboR  black, dia» 
meuS et».slatedt, powderedrutfle; 
dered.-or.-flake.miCa, pOwdered quartz, poWdered 
glas, cloth cuoEs (e. g., cuttgsbfsfl[:, raYd; 70 
wosL len, cot nylè, of of clot marie ffom 
1 flbërs or o.-meric Or copoiymeric: 
acrlotfle-fibérs,.e), grond-cork, sand, etc. 
. dèired, thé e: and- me!aëfbldehyde. 
r', .may flrst: be cpouned: or biendeff 

In- this', exampl:: a c0lyfneroft:acïTlonliIe 
ncl isopropenyt  t01flene '« Ws: eptbyd , 
c6le mày/be pepared, 
mer dclosed nd cimed inop$ 
Ptet No. 2,310,961. Specicly, the copolymer 
used in thig examplë--Wa-S  preçëd 
146parts- of- opronyl-toluene 
acrylonitrfle i g-n  
about t.25 %- thereof, o linyt- atcohbt;: 
emsifying-, or persion agent..- 
also: contained about.0.23 part of.- »30.% aquus 
solution oZ HO/. as =:lerizati0R 
Heatg wascontued for.48 hou ai 
creang temperatuze whic ached a.bou, 
95  C -a.ma» On-.standin«,thecoi-.: 
mer» separated as.  very flny didedmasa 
impure, copolyme, ws» serd 
by centïuging, and any polyvil alcohol con= 
tamlnt removed therefrom  5y Wasn: 
water in- a  centrifug The cole:dMd 
fo obtain' g-e; granula materil: 
gen angsis it' was calClatêd 
about 27.4%  ofcombined acrytonitfl:: 
t0 obta gproduct  of- iform pavttcle-së: 
copoler was pass througa serrated inder. 
The resultg .mterial,.. w .ed- in ming« a 
molding compesttion, as descziBed-bel:. 
Heat-cuzable metamie=ïormdehyderestn,: i5,@ 
AclotrfleorVpenyl. tolueecolymer  
Cleied aSe-stO ..... .  ..........  
e above ingredienLs were med 
then,-mflled for 12 nutes on. hot 
aied ai I10P C e resUig eea ere, 
broen up and perized in a roty  mfi1. » 
obLa ai substanLia homogeneo 
powder. Portions of', thé: powde ëe old 
into cs. and, bars b heatgfor B,6: mu,: 
ai about 155  C. under a. pressure of appro- 
mately 3ï50 un per Sque inch. The molded 
artidles wee« herd tbUhï 
#en0 ad;had  god"ffCe-eacë 
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.. 
foll«wing test data were obtained on the molded 
specimens: 
Izod impact strength ........ ft. lbs./in__ 0.328 
Flexural strength _: ......... lbs./sq, in__ 11,i50 
Mils flexing (mils flexed belote break- 
ing) ................................ 25 
Dielectrii strength at 23.3 ° C__volts/mil__ 400 
Dielectric strmgth at 100 ° C ...... de .... 327 
Arc resistance ................ seconds__ 160 
Shrinkage =_= ........... ïnils per inch__ 2.7 
Example 2 
A copolymer oî acrylonitrile and isopropenyl 
toluene was prepared by heating under reflux for 
40 hours a mixture containing the following 
ingredients: 
Parts 
Acrylonitriie .......................... 315.0 
isopropenyl toluene ................... 285.0 
Water ................................ 1520.0 
Polyvinyl alcohol (10% aqueous solution) 52.5 
Hydrogen peroxide (30% aqueous solu- 
 tion) ............................... 6.3 
Ai the end of the reaction period the dispersion 
of copolymer was blown with steam in ortier te 
remove any volatile material that might have 
been preseiqt. None was apparent. The white, 
flnely divided copolymer was separated, watei 
wshed and dried. Calculations made frein a 
nitr0gen . analFsis .showed that it contained 
about 43.2 % of combined acrylonitrile. This co- 
polymer was used in the molding composition 
described below: 
Parts 
Heat-curble melamine=formaldehyde 
resin .................................. 22.5 
Acrylonitrile-isopropenyl toluene ce- 
 polymer .............................. 7.5 
Calcined asbestes ....................... 45.0 
--The saine procedure was followed as described 
under Example 1 with the exception that the 
rime of milling on hot rolls maintained at 110 ° C. 
was 1% minutes. The molded pieces were hard, 
tough, substantially homogeneous and had a 
goed surface appearance. The following test 
data were obtained on the molded articles: 
Izod impact strength ......... ft. lbs./in__ 0.333 
Miis flexing ........................... 22 
Dielectric strength at 26.5 ° C__volts/mil__ 389 
Dielectric strength at 100 ° C ...... de .... 328 
Arc resistance ................. seconds__ 160 
Shrinkage ............... mils per inch__ 2 
ExampIe 3 
Saine as ExamPle 2 with the exception that 
polyacrylonitrile was used in place of the acry- 
lonitrile-isopropenyl toluene copolymer, the mill- 
ing rime was 1Ve minutes and the temperature 
of: the rolls was 120°C. since the polymer would 
net soften at a ro!l temperature of 110 ° C. Hard, 
tough, molded articles were obtained. The fol- 
lowing test data were obtained on the molded 
pieces: 
Izod impact strength ........ ft. Ibs./in__ 0.308 
Flexural strength ........... lbs./sq, in__ 9,980 
Mils flexing .......  .................... 21 
Dielectric strength at 22.2 ° C__volts/mil__ 412 
Dielectric strength at 100 ° C ....... de .... 398 
Arc resistance ................. seconds__ 150 
ExampZ d 
Pire parts of polyacrYlonltrile in the ferre of 
an mpalpable Powder, 95 parts of hea$-curable 

8 
melamine-formaldehyde resin and 1 part of zinc 
stearate (mold lubricant) were dry-blended to- 
gether for about 30 minutes, and the blend was 
then heated on differential iolls (60 mils clear- 
 ance between the rolls) for 15/ minutes. The 
slower roll was maintained at a temperature of 
about 90 ° C. and the faster roll at about 130 ° C. 
The resulting sheet material was broken and 
crushed into granules. Samples of the result- 
10 ing unfllled molding composition were molded 
for I0 minutes at about 155 ° C. under a pressure 
about 3750 pounds per square inch. When a 
molded piece was immersed in boiling water for 
30 minutes it absorbed only 0.28% by weight of 
15 water. The molded articles showed improved 
flexibility, that is, a lower modulus of elasticity, 
as compared with articles simi!arly marie ïrom 
melamine-formaIdehyde molding compositions 
containing no polyacrylonitrile. 
20 
ExampIe 5 
Saine as Example 4 with the exception that 15 
parts of a slightly coarser polyacrylonitrile and 
85 parts of the melamine-formaldehyde resin 
i5 were used, and the dry blend was heated for 
minutes on differential rolls, the slower one of 
which was maintained at about 105 ° C. while the 
faster one was maintained ai about 140 °C. The 
clearance between the relis was 60 mils. A mold- 
30 ed specimen absorbed only 0.16% by weight of 
water when tested for water-absorption as de- 
scribed under Example 4. The flexibility of the 
molded pieces was slightly better than that of 
the products of Example 4. 
35 
ExampZe ô 
One hundred and twenty-tvo (122) parts of 
succinmitrile was melted and poured over 2-28 
parts of polyäcrylonitrile. The rough blend was 
40 
transferred te differential rolls having a clear- 
ance of 40 mils. The blend was milled on the 
rolls, both of which were maintained at 150 ° C., 
for approximately 5 minutes. The charge was 
slow te soften but gradually became continuous 
45 
and leathery with a smooth surface grain.. The 
sheet was removed frein the rolls, and then 
broken and crushed te pass through a -inch 
screen. The screened, plasticized polyacryloni- 
trile was dried in the oven at 85 ° C. for about 30 
50 minutes, and was then used in making a molding 
composition as described below: 
Parts 
tieat-curable melamine-formaldehyde 
resin .................................. 769 
Succinonitrile-plasticized polyacrylonitrile__ 231 
Zinc stearate ............................ I0 
The aforementioned ingredients were dry 
blended together for about 30 minutes, and the 
i blend then was transferred te differentil rolls, 
the slow roll being heated ai about 110 ° C. und 
the fast roll ai about 140 ° C. Milling on the rolls 
(60 mils clearance between the rolls) was con- 
tinued for i0 /2 minutes, after which the material 
65 was removed as a single sheet about /4-inch 
thick. The sheet was broken, crushed into gran- 
ules und molded as described under Example 
The modulus of elasticity was only 0.89 as com- 
pared with 1.16 and 1.13 for that of molded af- 
70 ticles of Examples 4 and 5, respectively. 
Iieat-curable melamine-formaldehyde resins 
also may be used as a binder for polymers and 
copolymers of acrylonitrile such as those herein- 
belote mentioned when the latter are in the ferre 
75 of fllaments, fibers. thr¢ds, yrn, h.e, 



tic (woven or matted), or other form. For in- 
stance, a la!naed»rtc!e ws produced by 
onding togther, superimposed layers of afbric 
ruade rom reads of po]yacriotrfle, e.fabric 
having ç¢_metÇd wi a heat-cable 
melamine,formaldehyde-res. e i.mpreat- 
. solution compred 120par of the melme 
resin,-: 0. Rar. of.. 2B ..a]qohol_ and 60 pa-zts.: of 
 'ar.. Strips, 42 inchesby .182 ches. in..ze, 
of the potyacrylotrile fabric material were - 
mersed  the above solution, dried in a af room 
temperate and were then heated for 8 minutes 
at 115 ¢ C. enty par of 50% aquus alcohot 
was added to the impregnatg solution, and the 
strips were re-dipped and re-ied as above de- 
scribed. e resting sips were cut into pieces 
4 by 4 inches  se. A lamad article, 
which contained about equal par by weight of 
melame-formatdehpde res and polcryloni- 
trfle fabric, was formed by heating the crossed, 
superimsed layers of i.mpregnat fabric for 
50 minus at 130 ° C. under a pressée of 1000 
 per square ch. The lamate had a 
thicess of 0.052 ch and an excellent general 
appearance. If had a dieltric streth at 
25  C., between -inch ettrodes, of 570 vol 
r mil. e values for dieltric consent and 
 ssipation facr, meased at OEfferent cycles 
and at room temperate, are shown be]ow: 

Cycles 

10  .................................... 
10 a .................................... 
I0  .................................... 
8.7X10  ............................... 

Dielectric 
Constant 

5. 69 
5. 69 
5. 34 
5.10 
5.10 
4.94 

Dissipation 
Factor 

0.0484 
0.0398 
0.0281 
0.0217 
0.0214 
0.0190 

Other properties are shown below in compati- 
son with those of other laminates simflarly made 40 
from alpha-paper and canvas: 

Dnsta flexural strength, 
Kgs. per square cm ........ 
Dynstat bending angle, de- 
grees ...................... 
Dynstat impact strength, 
kgs. per sq. cm ........... 
Per cent of water absorbed 
after immersion in 25 ° G. 
water for 24 hours 

Polvacry- 
lonitrile 
Laminate 

1,800 
49 
228 
0.39 

Alpha- Canvas 
paper Lamaat( 
Laminate 
1, 500 1, 4( 
7 8 
13 
0.84 0. 

The hot-moldable (hot-formable) composi- 
tions of this invention may be shaped or formed, 
as by molding, extruding, c.alendering, etc., ut 
temperaures ranging, for exa.mple, from 130 ° 
fo 180 ° C. and at pressures varying from 1000 to 
20,000 pounds or more per square inch. They 
may be molded by compression-, injection- or 
transfer-molding technique. The molding (mold- 
able) compositions show good fiow characteris- 
tics during motding, and flac molded articles are 
substantially homogeneous throughout and bave 
a good surface appearance. Furthermore, they 
are teugher and show increased fiexibility (lower 
modulus of elasticity) as eompared with molded 
articles made from melamine-ïormaldehyde 
molding compositions coniaining no polymeric 
or copolymeric acrylonitrile modifier such as is 
used in practicing our invention.. Also, they usu- 
ally show tess shrinkage when molded about in- 
serts han motdings obtained from unmodified 
melamine-formaldehyde molding compositions. 

to 
: .Bec.se. qf .t_he :{mpr0ved .fiow characteris_tics 
f 0r::!ot:mQl:d.ab!ê.c0mp0sitions, they arees- 
_«p.çiÇ.11y.; ad.apted:for.Use:njhe molding of intri- 
oatepa.r. ,Ths,theymay-be employed.in mold- 
5 :.ng t.ighting.fiXture, parts o electrical applian.ces 
(including:#çctrieally nsulating parts), bath- 
room and other household fixtures and ornamen- 
tal o,bjec.ts,,¢tc. oE!eyalso may be used in form- 
ing su.rfaçe.{shee_ts:_u.pon plywood and other lami- 
10 nated articles, and as an overlay for other plas- 
tic and other structural materials. 
The terms "molding" and "moldabte" as used 
herein (including the claires) are employed in a 
broad sense and are intended to include within 
15 their meanings any means of forming or. shaping 
the compositions te which the expressions apply 
including molding (in the more timited meaning 
of the word), calendering, extruding or any other 
means of forming the composition to a desired 
20 shape. Likewise, the terre "molded" as used here- 
in has a correspondingly broad meaning. 
We claire: 
1. A hot-motdable, substantialty homogeneous 
composition comprising (1) a heat-curable mel- 
25 amine-formaldehyde resin and (2) a ther,mo- 
plastic copolymer of copolymerizable ingredients 
including acrylonitrile and a monovinyl-substi- 
tuted aromatic hydrocarbon, the acrylonitrfle 
constituting af least about 25 % by weight of the 
30 total copolymerizable ingredients USed in forming 
the copolymer of (2), and the ingredients of 
(1) and (2) being present in the said composition 
in the ratio of, by weight, from about 45 to about 
95 part of the former to from about 55 o about 
5 parts of the latter. 
2. A composition as in ctaim 1 wherein the 
thermoplastic copolymer of (2) bas a molecular 
weight within the range of about 15,0.00 o about 
300,000. 
3. A product comprising the molded composi- 
tion of claim 1 and in which the melamine- 
formaldehyde resin is in a cured state. 
4. A composition which is moldable under heat 
and which is a substantially homogeneous blend 
45 of ingredients comprising (1) a fiIIer, (2) a heat- 
curable melamine-formaldehyde resin, and (3) a 
thermoptastic copolYmer of copolymerizable in- 
gredients including acrylonitrfle and a mono- 
vinyl-substituted aromatic hydrocarbon, the acry- 
50 lonitrile constituting af least about 25 % by weight 
of the total copolymerizable ingredients used in 
forming te copolymer of (3), and the ingredl- 
ents of (2) and (3) being present in the said 
composition in fle ratio of, by weight, from about 
5 45 to about 95 parts of the former te from about 
55 to about 5 parts of the latter. 
5. A composition as in claire 4 wherein the 
fiIIer comprises asbestos. 
6. A composition as in claire 4 wherein the 
60 
monovinyl-substituted aromatic hydrocarbon in- 
gredient of the copotymer of (3) is isopropenyl 
toluene. 
7. A composition which is moldable under heat 
and which is a substantially homogeneous blend 
65 
of ingredients comprising (1) a heat-curabte 
melwmine-formaldehyde resin and (2) a ther- 
moplastic copolymer of copolymerizable ingredi- 
ents including acrylonitrile and a monovinyl- 
7o substituted aromatic hydrocarbon, te acrylord- 
trile constituting af least about 50% by weight 
of the total copolymerizable ingredients used in 
forming the copolymer of (2), and the ingredi- 
ents of (1) and (2) being prescrit in the said com- 
7» position in the ratio of, by weight, from 50 fo 85 
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parts of the former fo from 50, fo 15 parts of the 
latter, the said thermoplastic copolymer of (2) 
imparting toughness fo the molded composition. 
8. A product comprising the molded composi- 
tion of claire 7 and in which the melamine- 5 
formaldehyde resin is in a cured state. 

EDWABD L. KIOPA. 
JOHN P. DUNNE. 
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